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ABSTRACT
 
Background: Prunella vulgaris and Ocimum Araratum 
has rosmarinic acid which has antioxidant, anti-
inflammatory effects also preventing the formation of 
reactive oxygen species and lipid peroxidation. 
Materials/Methods: The active component is extracted 
from dry crushed leaves of P. vulgaris L. and O. 
araratum L. in phosphate buffer (pH 7.4, 10 mM) and 
in 25%, 50%, 70%, 96% ethanol (1 g per 30 ml of 
extract). For total flavonoid content in the extracts, a 
colorimetric method was used. Antiradical activity was 
determined by the restoration of the stable radical 
DPPH. To determine the major components of a 
flavonoid nature, high performance liquid 
chromatography was used. Blood sampling was carried 
out in healthy donors (the number of donors was 15, all 
men, among them were from 50 to 60 years old, non-
smokers) and in COPD patients in severe exacerbation 
stage(the number of patients were 15, all men aged 50-
60 years old, smokers).The peroxidase (PO) activity of 
haemolysed blood with extracts was determined. 
Results: The highest content of RK in a 50% ethanol 
extract, which is 1.6 times more than 96% ethanol 
extract and 1.1 times more than 70% same is seen in 
O.araratum; the highest RK content in 50% ethanol 
extract, which is 1.5 times higher than in 25% ethanol 
extract, 2.6 times higher than in 96% ethanol extract 
and 1.2 times more than 70%.The results of peroxidase 
activity of healthy donor haemolysis in the presence of 
different extracts showed not much of a change but 
remained on higher side. In COPD patients, the 
presence of extracts showed an additive effect. The 
most active are 70% ethanol extract of P. Vulgaris and 
50% ethanol extract of O.araratum, which correlated 
with a high content of PK. Conclusions: For 
therapeutic purposes, 70% ethanol extract of P.vulgaris 
and 50% ethanol extract of O.araratum can be used to 
increase the peroxidase activity in both healthy and 
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COPD subjects. But has greater beneficial effects in 
patients with COPD. 
 
Keywords: Antioxidant activity, chronic obstructive 
pulmonary disease, extracts of Prunella vulgaris L. and 
Ocimum araratum L., peroxidase 
 
INTRODUCTION 
Prunella vulgaris L. (common black-headed) 
- an herbaceous plant of the genus Prunella of 
the family Lamiaceae (Lamiaceae) [1]. P. 
vulgaris L. has immunomodulatory, 
antioxidant, and antiviral effect. For many 
years, this plant has been used in traditional 
medicine. The active components of Prunella 
vulgaris L. extracts are flavonoids, 
triterpenoids, sterols and their glycosides, 
coumarins, organic acids, volatile oils, 
saccharides, etc. The most important 
phytocomponents are phenolic compounds 
such as rosmarinic, ursolic and caffeic acids, 
tannins, rutin and quercetin, D-camphor 
betulinic acid, dolphinidin, hyperoside, beta-
carotene, etc. [2]. 
 
One of the representatives of the 
Lamiaceae family is also basil (Ocimum 
araratum L.), which is used in cooking [3]. 
The main components of basil are essential 
oils, flavonoids. Eugenol, isoeugenol, 
havicol, estragol and linalool are essential 
oils of basil, which exhibit strong 
antioxidant, antitumor, antimicrobial and 
antiviral properties. Rosemaric and caffeic 
acids with strong antibacterial and anti-
inflammatory properties were also found 
in the basilica anthocyanins provide a 
characteristic color of purple species of 
this genus [4] The active components of 
the extracts of Prunella vulgaris and 
Ocimum araratum L is rosmarinic acid 
which has antioxidant, anti-inflammatory 
effects preventing the formation of 
reactive oxygen species (ROS) and lipid 
peroxidation. On other hand, the pathology 
we are investigating which is COPD is a 
disease characterized by persistent airflow 
restriction that usually progresses and is 
the result of a chronic inflammatory 
response of the respiratory tract and lung 
tissue in response to exposure to inhaled 
injurious particles or gases. Exacerbations 
and comorbid conditions are an integral 
part of the disease and make a significant 
contribution to the clinical picture and 
prognosis [Global 2016]. 
 
AIM 
The aim of this study is to identify the 
active / major components of the extracts 
of Prunella vulgaris L. and Ocimum 
araratum L. and evaluate the antioxidant 
activity of the extracts, and study their 
effect on the peroxidase activity of 
erythrocytes of healthy subjects and 
patients with COPD. 
 
MATERIALS AND METHODS 
The active components were extracted 
from dry crushed leaves of P. vulgaris L. 
and O. araratum L. in phosphate buffer 
(pH 7.4, 10 mM) and in 25%, 50%, 70%, 
96% ethanol (1 g per 30 ml of extract) 
with ultrasound (75W, 15 minutes in 
Ultrasonic Homogenizer, Sonic-150W, 
MRC, Israel). After that, the extracts were 
incubated on a shaker for 24 hours, 
centrifuged at 3000 rpm for 15 minutes in 
a Jouan GR412 centrifuge [4]. 
 
To determine the total flavonoid content in 
the extracts, a colorimetric method was 
used based on the ability of flavonoids and 
flavonoic glycosides to form yellow 
chelate complexes with Al3 + [Chang et al 
2002]. 1.5 ml of ethanol, 0.1 ml of 10% 
AlCl3, 0.1 ml of 1 M sodium acetate and 
2.8 ml of distilled water. Samples were 
incubated at room temperature for 30 
minutes, after which the optical density of 
the samples was determined in a 1 cm 
cuvette at a wavelength of 430 nm using a 
UV/Vis spectrophotometer. 
 
Antiradical activity was determined by the 
restoration of the stable radical DPPH. 
Antiradical activity (ARA in %) was 
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calculated according to the formula, taking 
into account the value of residual 
absorption (correction factor - FC):  
ARA% = [(OPcontrol - OPexample) / 
(OPcontrol - FC)] × 100 
 
Where, FC = residual absorption / 
(OPcontrol - residual absorption) The IC50 
value, which shows the concentration of 
components in the sample necessary for 
quenching 50% of the DPPH radical, was 
determined from dose-dependent ARA 
curves. The antiradical activity (ARA) of 
the extracts was determined by the 
formula: ARA = 1 / IC50 [5]. 
 
To determine the major components of a 
flavonoid nature, high performance liquid 
chromatography (HPLC) was used on a 
Waters Alliance 2695 chromatograph with 
spectrophotometric and diode array 
detectors and MassLynx data processing 
software. 
 
Blood sampling was carried out in 
practically healthy donors (the number of 
donors was 15, all men, among them were 
from 50 to 60 years old, non-smokers) and 
in patients who presented in hospital with 
COPD in severe exacerbation stage(the 
number of patients were 15, all men aged 
50-60 years old, smokers) standard 
protocols of selection was adopted. Blood 
was centrifuged at 1500 rpm for 5 min, 
then the precipitated erythrocytes were 
washed twice by centrifugation under the 
same conditions in physiological saline. The 
precipitated erythrocytes were then re-
suspended in phosphate buffer (137 mM 
NaCl; 2.7 mM KCl; 8.1 mM Na2HPO4; 1.5 
mM KH2PO4). The optical density of the 
erythrocyte suspension was 0.7 optical units, 
where the number of red blood cells was 
approximately 6.2 • 106 cells per 1 ml. 
 The peroxidase (PO) activity of 
haemolysed blood with extracts was 
determined by the modified method [6]. 
 
The biological repetition of experiments 
4−6 times when conducting 2 to 3 series of 
experiments was done. On the graphs, the 
table shows the arithmetic mean and their 
standard errors. Statistical analysis was 
performed (p˂0.05). 
 
RESULTS AND DISCUSSION 
The results of HPLC analysis showed that 
the major component of the ethanol 
extracts of P.vulgaris is rosmarinic acid 
(PK). The highest content of RK in a 50% 
ethanol extract, which is 1.6 times more 
than 96% ethanol extract and 1.1 times 
more than 70%. An identical pattern is 
also observed in O.araratum: the highest 
RK content in 50% ethanol extract, which 
is 1.5 times higher than in 25% ethanol 
extract, 2.6 times higher than in 96% 
ethanol extract and 1.2 times more than 
70% (Table 1). Compared to Prunella 
vulgaris extracts, all ethanol extracts of 
Ocimum araratum contain much more PK, 
from 3.1 to 4.3 times [8]. 
 
Table 1: RK content (µg / ml) in plant extracts 
Sample Buffer 
25% 
Ethanol 
50% 
Ethanol 
70% 
Ethanol 
96% 
Ethanol 
Prunella vulgaris - - 1.06±0.09 0.98±0.1 0.67±0.02 
Ocimum araratum - 3.6±0.2 5.4±0.3 4.2±0.3 2.1±0.1 
Significant differences, p˂0.05 
 
The results of determination of OSF and 
ARA showed that in the studied 
P.vulgaris extracts (Fig. 1) there is no 
direct correlation between OSF and 
antiradical activity, which may be due 
to the presence of non-flavonoid 
components that provide these 
properties, but in the case of O.araratum 
(Fig. 2) there is a direct correlation 
between OSF and ARA, which proves 
the fact that the ARA of these extracts is 
mainly due to flavonoids [9-12]. 
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Figure 1: Values of OSF (µg / g) and IC50 extracts P. Vulgaris. 
 
However, the highest OSF and ARA are 
observed in 50% of ethanol extracts in 
both O.araratum and P.vulgaris. The OSF 
values of a 50% extract of O.araratum are 
36.34 ± 0.8 μg / ml, which is almost 2.2 
times higher than that of P.vulgaris. IC50 
values are 0.26 and 0.36 for 50% ethanol 
extract of O.araratum and 50% ethanol 
extract of P.vulgaris, respectively, which 
directly proves the contribution of non-
flavonoid antioxidants in the latter (Fig. 1 
and 2) [13]. 
 
The results of determining the peroxidase 
activity of healthy donor haemolysis in the 
presence of different extracts of P. 
vulgaris showed that buffer, 25% and 
50% ethanol extracts exhibit additive, 
while 70% and 96% ethanol extracts, on 
the contrary, have an antagonistic effect 
compared to the control, which 
correlates with the results of OSF and 
the content of RK, in the case of 
O.araratum, the buffer and 96% ethanol 
extracts show an additive, and 25%, 
50% and 70% ethanol extracts show an 
antagonistic effect compared to the 
control, which shows the absence of 
correlation and between CSFs and RK 
content (Fig. 3) [14]. 
 
Figure 2: Values of OSF (µg/g) and IC50 extracts O. Araratum. 
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Figure 3: Peroxidase activity of red blood cells of healthy donors under the influence of 
extracts Prunella vulgaris и Ocimum araratum. 
 
The results of determining the peroxidase 
activity of healthy donor haemolysis in the 
presence of different extracts of P. vulgaris 
showed that buffer, 25% and 50% ethanol 
extracts exhibit additive, while 70% and 
96% ethanol extracts, on the contrary, have 
an antagonistic effect compared to the 
control. PO activity decreases from 4.4–
4.8 times in the presence of 96% and 70% 
of ethanol extracts of P.vulgaris (Fig. 3), 
which correlates with the results of OSF 
and RK content (Table 1) (Fig. 1). 
However, the activity of hemolyzed 
erythrocyte blood in the presence of 
O.araratum extracts is lower than in the 
presence of various P.vulgaris extracts, 
however, buffered and 96% O.araratum 
extracts are shown to be high in 
comparison with the control (Fig. 3).
 
 
Figure 4: Peroxidase activity of red blood cells of patients with COPD under the influence of 
extracts of Prunella vulgaris and Ocimum araratum. Significant differences, p˂0.05. 
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The results of determining the peroxidase 
activity of haemolysis on patients with 
COPD subjects are almost an order of 
magnitude lower than in subjects in the 
presence of various extracts. The results of 
determining the peroxidase activity of 
haemolysis of patients with COPD in the 
presence of different extracts of P.vulgaris 
and O.araratum showed that in all cases 
the extracts show an additive effect, 
however, the most active are 70% ethanol 
extract of P.vulgaris and 50% ethanol 
extract of O.araratum, which correlated 
with a high content of PK (Table 1) (Fig. 
4). 
 
The aetiology of many diseases is based on 
oxidative stress, because necessary 
condition for maintaining cellular 
homeostasis is the balance between the 
production of ROS (reactive oxygen 
species) and their neutralization by the 
antioxidant system. The enzymatic 
antioxidant system includes peroxidase 
(PO) [7], which neutralizes hydrogen 
peroxide (H2O2), hydroperoxides, etc. 
Antioxidant properties (PKs) are mainly 
associated with neutralization of free 
radicals, stabilization of biological 
membranes and protection against 
oxidative damage. 
 
CONCLUSION 
Thus, summarizing the above, it can be 
concluded that for prophylaxis and for 
therapeutic purposes, it is recommended to 
use 70% ethanol extract of P.vulgaris and 
50% ethanol extract of O.araratum to 
increase the peroxidase activity hence 
reduces the free radical injury in both 
healthy and COPD subjects. But has 
greater beneficial effects in patients with 
COPD. The usage of 70% ethanol extract 
of P.vulgaris and 50% ethanol extract of 
O.araratum as additional/ supportive 
treatment in severe exacerbated patients 
with COPD, decreases the severity of 
disease and helps in downgrading the 
pathological process to prevent further 
complications due to cellular injury. 
 
We also found that the peroxidase activity, 
both in controls and cases, increased after 
the introduction of 70% ethanol extract of 
P.vulgaris and 50% ethanol extract of 
O.araratum. 
 
Similarly it can be of an additional 
beneficial method of treatment for many 
inflammatory hyper responsive diseases 
such autoimmune diseases as well which 
needs to be further investigated. 
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